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(54) METHOD FOR FORMING BUMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To omit an exclusive use carrier jig and a 
cutting step by transferring mounting of solder balls, then once winding 
a base plate on a reel, increasing an adhesive force of fixing liquid to a 
degree larger than a product of various accelerations received by the 
balls, and inserting a spacer between base plates, thereby preventing a 
mechanical contact. 

SOLUTION: A placing head 5 for vacuum-sucking a solder ball 1 is 
urged to a flexible base plate 3 connected to a semiconductor chip 11 
for placing the ball 1 on a pad 4 on the plate 3 by an adhesive force of 
flux 2. The force of the flux 2 is larger than the product of mass and the 
acceleration of the ball 1 , so that the ball 1 does not drop due to impact 
during conveyance thereafter or to an operator's handling fault. The 
plate 3 mounted with the ball is wound on a base plate winding reel. In 
this case, a spacer is wound between the pad 4 and the plate 3, so that 
the ball 1 is not brought into contact with other members for causing 
the ball 1 to be displaced or dropped to prevent it from being brought 
into mechanical contact with the ball 1. 
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CLAIMS S\~te*:> *^ { v b^^-.^ev^i .o.*> , >- - — h * " ' ' ,. ;, ; " 

immobilization of the conductive ball was carried out after the process which carries out temporary immobilization 
of said conductive ball in the bump formation approach which adds the process which carries out temporary^ 
immobilization; of ^conductive balkon a substrate, with fixing fluid, such as adhesives of flux, soldenng paste, or 
conductive particle combinati6n,:andian afterithat and heating. process: ^ „*. »v v " J 

[Claim-.2]aThe bump formation-approach characterized by. inserting a spacer between, substrates in- case the- . 
substrate which carried out temporary immobilization of said-conductive ball is rolledxound to a -el m the bump 
forrnatjonrapproachlaccording'torclaim-li-i.:..' «"o«! ,ic , t-' ,Wi « *' '.' £ " 'l..': . 

rouridredrand^upplying-said-substrate-to-arheating.^ 2 - 

[Claim 4] The bump . formation approach characterized by rolling-round said substrate. to a reel after a-heabng, 
-process in the bump, formation approach according to claim , .-■ - ^^'^ 

[eiaini!5] Tn*bump f<^on<apprda<*.charaoterize^^ substrates... the bump- r. 

.formation approach-according to claim' ^in.caseisaid substrate is rolledxound to a: reel aft er a heating process _ 

[Claim 6] The bump formation 'approach^characterized by washing said substrate in the. bump formats approach 

according to claim 4 after a heating process and before rolling round said substrate to a reel. . w . 

[Claim.7] The bum P: formationr:approach-,characterized ; by washing h'.thef bump formation approach accord.ng to 

claim 4 where said substrate is rolled round to a reel after a heating process. ' • > ^ ~V ;.' 

o[Claim 8].The:,bump ; formatioh I a P proach:.characteriz e d by.cuttihgsaid substrate to a subunrt after a ; heabng. . 

/process imthe.bumpjfwmation approach according. toi claim 3.5W »meu : ■ " •» ' " f '"^'V'; 

^[Claim^eibump^^ approach accord.ng to 

claim 8 aftertcuttirig said substrate; I bns .oiife iriouhnc^nw e aww :' »«• 1 - ' ' f ' 1 . • 

{ClairfJO^ThelburhpJe^ 

"of "H in - general, • and is characterized by>car>yin g out the- depth. of the. crevice; which.meets a conductive, particle 
to more than the-diameter of a,conductive bali:inrthe bump-fdrmation approach accord.ng to claim 2. rf i ^ 
[Claim.H]iThevbump.formationapproach ; .whichmakes:the cross-section -configuration of said. spacer the shape 
of "rtfiin general; and ^characterized^ carrying-out-the depth of the crevice which meets the bump formed in 

,,the-heating.process:td morbrthan.said bump'scheight in the bum P =formation a P prdach accord.ng to cla.m 5^- 
? = [Claim J12] The-semiconductor device characterized^ to provide the resin seal section wh.ch. earned- out the^ 
resin seal to the connection place of the flexible substrate which has the rim section:which is- equipped wrth the 

Mea*linked<to:a.semic^ 

■bfithe projection^ tespacer.tape/andsaid semiconductor chip- and said lead; thebump formed on ^epad^of the 
termination' bf.sairftead of.s-aidflexibtesub-strate.^and-liie- baWup'plate.which-reinforcesvsa.drflexible.substrate. 



[Translation done:]'* 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries the conductive ball represented in the package gestalt of a semi- 
conductor by the package (only henceforth a package) which uses solder balls, such as a BGA (Ball Grid Array) 
package and CSP (Chip Size Package or Chip Scale Package), as connection material with a mounting substrate 
at a solder ball metallurgy ball, and relates to the formation approach of the projection for connection called a. 
bump. 
[0002] 

[Description of the Prior Art] In the semiconductor package substrate used for LSI with many input/output 
terminals in recent years, two or more terminal electrodes arranged the shape of a grid and in the shape of a 
hound's-tooth check are prepared in the inferior surface of tongue, and the structure of connecting them and the 
corresponding circuit electrode of the circuit board by the bump is adopted. 

[0003] As an approach of forming a solder bump, there are some which were indicated by JP.8-1 1591 6,A, JP,9~ 
063737.A, etc. Flux is supplied to this well-known example at a solder ball by immersing the solder ball by which 
vacuum suction was carried out in an adsorption fixture at a flux cistern. By imprinting this solder ball on the pad 
(connection terminal) formed in the semiconductor package substrate, and heating the electronic-circuitry 
substrate which carried out adhesion maintenance (temporary immobilization) of the solder ball according to the 
adhesion of flux (reflow) The equipment which carries out imprint loading of the technique and solder ball which 
form a solder bump on a semiconductor package substrate is indicated. Moreover, what is necessary is just to use 
the reflow furnace which is circulating very generally in a commercial scene for heating. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there is the following problem in the above-mentioned 
conventional approach. 

[0005] A flexible tape-like thing is widely used for a semiconductor package substrate increasingly recently. The 
example of the semiconductor package using such a flexible substrate is shown in drawing 1 2 . In drawing 12 , 3 is 
a flexible substrate and it is the lead for which the pad with which, as for 15, a solder bump is formed and, as for 4, 
the solder bump 1 5 is formed, and 1 1 connect a semiconductor chip, and 1 9 connects a pad 4 and a 
^semiconductor fixes a semiconductor, chip^ - — 

the back up plate which carried out the configuration of the typeface of RO. . 

[0006] In order to use the manufacturing installation to a formal non-flexibility substrate conventionally on the 
occasion of bump formation in the case of the semiconductor package, using such a flexible substrate, this 
semiconductor package substrate is beforehand cut to a subunit like a strip of paper. And in order to cut a 
semiconductor package substrate to a smallest unit in the final process of the semiconductor package assembly 
after bump formation, the cutting process of 2 times is required. For this reason, there is a problem that the cost 
of bump formation is high. 

[0007] Furthermore, in order to throw the semiconductor package substrate cut in the shape of a strip of paper 
into the solder ball mounter and the reflow furnace for heating which carry out imprint loading of the solder ball 
and which are equipment, it is necessary to make handling easy by fixing a ** package [ with low rigidity ] 
substrate with difficult handling to a rigid exclusive high carrier fixture. An exclusive carrier fixture is asked for 
close dimensional accuracy, and immobilization to an exclusive carrier fixture is mainly performed by the help. 
Thus, since the activity which fixes the semiconductor package substrate which prepared a number corresponding 
to the volume of a product of expensive exclusive carrier fixtures conventionally, and was cut in the shape of a 
strip of paper to the exclusive carrier fixture was done, there was a problem that bump formation cost was high. 
[0008] In order to solve such a trouble, after converting a solder ball mounter and a reflow furnace, respectively 
so that a tape-like semiconductor package substrate can be supplied continuously, a solder ball mounter and a 
reflow furnace are unified, and it is possible to make unnecessary the substrate cutting process for an exclusive 
carrier fixture and bump formation throwing into a reflow furnace the semiconductor package substrate which 
imprint loading of a solder ball completed as it is. 
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t0009] However, when a trouble occurs by this approach in the solder ball mounter which performs imprint loading 
of a solder ball and equipment stops, it is difficult to relieve the semiconductor package substrate which begins in 
a reflow furnace and is exposed to the elevated temperature in inside. Moreover, although changing with the 
existence of retry actuation etc. is common as for the time amount which imprint loading of a solder ball takes, 
fluctuation of heating time leads to the fluctuation of the total amount of heat energy which the semi-conductor 
connected to the solder ball or the semiconductor package substrate receives, and causes poor bump formation. 
For this reason, fluctuation of the heating time in bump formation is not allowed, on the character of both 
equipments, it is impossible to unify a solder ball mounter and a reflow furnace, and. at present, it has not realized 



it. 



[0010] The purpose of this invention is to offer the bump formation approach which solves the above-mentioned 
trouble, and does not use an exclusive carrier fixture about a tape-like semiconductor package substrate, and 
does not need the cutting process of the substrate for bump formation. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, to the solder ball mounter, we 
supplied the tape-like semiconductor package substrate by the reel, and decided to once roll round this substrate 
to a reel after solder ball imprint loading. Adhesion of fixing fluid, such as flux used at the time of imprint loading 
of a solder ball, was made larger than the mass of a solder ball, and the product of the various acceleration which 
a solder ball receives at the time of conveyance so that the solder ball which imprint loading is carried out and is 
in a temporary fixed condition might not fall. When rolling round a tape-like semiconductor package substrate to a 
reel so that the solder ball which imprint loading is furthermore carried out and is in a temporary fixed condition 
may not produce a location gap by mechanical contact the spacer was inserted between said substrates and 
mechanical contact was prevented. 
[0012] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained to a detail based on a drawing. 
In addition, about the same sign in drawing, since the same part is shown, repeated explanation may have been 
omitted. Moreover, although described about the bump formation approach which used the solder ball as an 
example of a conductive ball, and used flux as an example of fixing fluid, this bump formation approach is not 
limited to this combination, and metal balls other than a solder ball and the ball covered, with the conductor may 
be used for it as a conductive ball. Moreover, soldering paste and the adhesives of conductive particle 
combination may be used as fixing fluid instead of flux. 

[0013] Drawing 1 is drawing having shown the basic flow of the bump formation approach of this invention. In 
drawing 1 . 6 is a substrate take up reel which has rolled round the flexible substrate which serves as a 
semiconductor package after cutting by the final process, and 16 is a semiconductor package. In a. a 
^semiconductor chip is .first-connected j».^flexible..substeate,-andJk^ 
flexible substrate is rolled round by the substrate take up reel 6 as shown in b. Next, in c, it lets out a flexible 
substrate from the substrate take up reel 6, and a solder ball is carried. The flexible substrate in which the solder 
ball was carried is rolled round by the substrate take up reel 6 as it is in d. Next, from the substrate take up reel 6 
of e smell lever, it lets out a flexible substrate [ finishing / solder ball loading ], and this is heated. A bump is 
formed on a flexible substrate of heating and cooling, and this is rolled round to the substrate take up reel 6, as 
shown in f. Then, a semiconductor package 1 6 is completed by washing and cutting a flexible substrate. In addition, 
it is also possible to wash in the condition of having rolled round to the substrate take up reel 6 in washing, it may 
let out a flexible substrate from the substrate take up reel 6. and this may be washed. Moreover, it ships in the 
condition of having not cut depending on the request of a customer but having rolled round to the substrate take 
up reel 6, and this can be cut if needed by the customer side. 

[0014] The flow shown below at drawing 1 is explained more to a detail. The solder ball loading approach shown in 
drawing 1 c is shown in drawing 4 from drawing 2 . As for the pad with which flux and 3 are formed in a flexible 
substrate and 4 is formed [ 1 ] for a solder ball and 2 on the flexible substrate, and 5. in each drawing, a loading 
head and 1 1 are semiconductor chips. 

[0015] How to supply the solder ball 1 to drawing 2 at the loading head 5 is shown. The solder ball 1 is stored in 
the ball container with which the base is a mesh-like sheet, and is pressured upwards by the upward air style 
which let the mesh-like sheet pass. The loading head 5 is located above a ball container, and vacuum adsorption 
of the solder ball 1 is carried out by vacuum suction at each a large number ball suction opening. 
[001 6] The flux supply approach for the solder ball 1 which carried out vacuum adsorption is shown in drawing 3 . 
Flux 2 is beforehand applied on a flux plate, and is extended. The loading head 5 which carried out vacuum 
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adsorption carries out approach contact of the solder ball 1 in the flux side on this flux plate. Thereby, flux 2 is 
supplied to each solder ball 1 . 

[0017] How to carry the solder ball 1 on the flexible substrate 3 at drawing 4 is shown. The loading head 5 which 
carried out vacuum adsorption of the solder ball 1 approaches to the flexible substrate 3 to which the 
semiconductor chip 11 was connected, each solder ball 1 is pushed, vacuum suction is intercepted, and the solder 
ball 1 is carried on the pad 4 on the flexible substrate 3 according to the adhesion of flux 2 by atmospheric-air 
disconnection or giving positive pressure conversely. In addition, when the solder ball 1 is not surely carried on a 
pad 4, the pin which projects each solder ball 1, and the device which extrudes it are prepared in the interior of 
the loading head 5, and loading of the positive solder ball 1 can be realized by using this. 

[0018] Supply of flux 2 can also be carried out before solder ball 1 loading by the general screen printing on a pad 
4, the pin replica method, or dispensing. As flux 2 f by poor handling of the impact under subsequent conveyance, 
or an operator, a larger thing than the product of the acceleration which may be received after the mass of the 
solder ball 1 and the solder ball 1 are carried on the flexible substrate 3 needs to be used for the adhesion so that 
the solder ball 1 may not fall. Although the value of required flux adhesion changes with equipment and the solder 
ball dimensions to be used, under a general environment, fall of a solder ball can be completely prevented by 
choosing 100 or more gves. In addition, what is necessary is just to measure adhesion measurement of the flux 2 
in this case with the Malcolm paste adhesion testing machine etc. 

[0019] Here shows the flexible substrate 3 in this example to drawing 1 0 and drawing 1 1 . The flexible' substrate 3 
is made of the ingredient excellent in thermal resistance and electric insulation, such as polyimide material, and 
metal wiring and a pad 4 are formed on it. Moreover, 12 is a semiconductor chip connection and 13 is perforation 
used for delivery of the flexible substrate 3. The flexible substrate 3 shown in drawing 10 is an example which has 
arranged one semiconductor chip connection 1 2 crosswise, and the flexible substrate 3 shown in drawing 1 1 is an 
example which has arranged two semiconductor chip connections 12 crosswise. The perimeter of the pad 4 
formation section on the flexible substrate 3 in drawing 1 0 and drawing 11 is the rim section which finally carries 
out cutting removal. . 
[0020] In drawing 1 c, the flexible substrate 3 in which the solder ball 1 was carried is rolled round to the 
substrate take up reel 6, as succeedingly. shown in drawing 1 d or drawing 5 . In this case, in order for that 
location to shift from on a pad 4 or to prevent the solder ball 1 being omitted from on a pad 4, the spacer tape 7 
is involved in between the flexible substrates 3, and the mechanical contact to the solder ball 1 is prevented, 
because the solder ball 1 makes it contact to other members. The spacer tape 7 is rolled round by the spacer 
tape reel 8, and sends out the spacer tape 7 synchronizing with rotation of the substrate take up reel 6. A 
perspective view shows some spacer tapes 7 to drawing 6 . Moreover, signs that the flexible substrate 3, and the 
spacer tape 7 on which the solder ball 1 was carried in drawing 7 are rolled round by the substrate take up reel 6 
hy-tiimfiam. shown jrijthe.Jrag^ 

the same as that of the flexible substrate 3, and is in the flexible substrate 3 and the piled^up condition, and the 
spacer tape 7 has the cross section of the shape of an "W". character which has much projections 9 to both sides 
of the spacer tape 7 in the location of the rim section which avoided the solder ball 1 on the flexible substrate 3. 
Moreover, the height of projection 9 is higher than the page [ of the flexible substrate of the semiconductor chip 
11 connected to the height of the solder ball 1, or the opposite side of the flexible substrate 3 / 3rd ] amount of 
ejection. For this reason, it can prevent that other members do not contact the solder ball 1 on the flexible 
substrate 3 of the spacer tape 7, and the solder ball 1 shifts from the pad 4 on the flexible substrate 3, or is 
omitted. In addition, cheap plastics etc. is enough as the ingredient of the spacer tape 7, and since it is not ; 
exposed to an elevated temperature, it is also possible to use it repeatedly. When anxious about generating of 
static electricity, it is possible for it to be also made from electroconductive plastics. 

[0021] The flexible substrate 3 rolled round by the substrate take up reel 6 in drawing 1 d is heated succeedingly. 
At the heating process shown in drawing 9 , it lets out the flexible substrate 3 after; carrying the solder ball 1 from 
the substrate take up reel 6 which rolled round the flexible substrate 3 and the spacer tape 7, and heats by 
leading to heating furnaces, such as a reflow furnace, and melting of the solder ball 1 is carried out. And the 
solder ball 1 fused by being cooled radiationally after that is solidified, and a bump is formed. As shown in drawing 
9 , in case it lets out the flexible substrate 3, from the substrate take up reel 6, the spacer tape 7 currently rolled 
round together with the flexible substrate 3 is rolled round by the spacer tape reel 8. Although the flexible 
substrate [ finishing / bump formation ] 3 which came out from the heating furnace 10 could be set by the 
convenience of the continuing process, you could roll round to the substrate take up reel again and you could cut 
for every fixed dimension, this example showed the example rolled round to again as another substrate take-up- 
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reel 6b as the point as shown in drawing 1 f or drawing 9 . When the blemish of the bump and the flexible 
substrate 3 which were formed poses a problem, also in case it rolls round to substrate take-up-reel 6b, it is 
effective to use spacer tape 7b. The fragmentary sectional view from which the bump 15 cut the condition of 
having rolled round the flexible substrate [ finishing / formation ] 3, in C~D of drawing 9 to another substrate 
take-up-reel 6b after bump formation is shown in drawing 8 . Although this spacer tape 7b is fundamentally [ as 
what was used after carrying the solder ball 1 on the flexible substrate 3 ] the same, the height of projection 9 
needs to be more than height of the formed bump 15. 

[6022] The rolled-round flexible substrate 3 is fed into the soaping machine of a batch type if needed with the 
condition of having rolled round to substrate take-up-reel 6b, and removes residues, such as flux. 
[G023] In addition, since the flexible substrate 3 is washed immediately after a bump is formed by heating, it is 
also possible to insert a commercial continuation washing station immediately after the heating furnace 10 shown 
in drawing 3 . Moreover, as shown in drawing 1 f, g, and h, it is also possible to let out the flexible substrate 3 from 
the substrate take up reel 6, to wash this continuously, and to roll round to the substrate take up reel 6 again 
after that. In these cases, each will cut the flexible substrate 3 to a subunit after washing. Cutting removal of the 
rim section of the flexible substrate 3 with which the projection 9 of a spacer tape had contacted is carried out 
by this cutting. 

[0024] Conversely, after cutting the flexible substrate after bump formation is completed to a subunit, washing 
residues, such as flux, with the washing station of a batch type is also considered. 

[0025] The bump formation approach which solves the trouble in the conventional bump formation, and does not 
use an exclusive carrier fixture etc. about a tape-like semiconductor package substrate, and does not need the 
cutting process of the substrate for bump formation according to the gestalt of this operation is realizable. 
[0026] 

[Effect of the Invention] According to this invention, it can realize in low cost, without using the cutting process 
and the exclusive carrier fixture for bump formation of the bump formation to the flexible substrate of the shape 
of a tape currently widely used as a semiconductor package substrate. And reconstruction of a general-purpose 
solder ball mounter or a reflow furnace can be considered as the minimum. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the bump formation flow of this invention. 

[Drawing 2] It is the fragmentary sectional view having shown how to carry out vacuum adsorption of the solder 
bail on the loading head. 

[Drawing 3] It is the fragmentary sectional view having shown how to supply flux on the solder ball which carried 
out vacuum adsorption at the loading head. 

[Drawing 4] It is the fragmentary sectional view having shown how to carry a solder ball in a flexible substrate. 
[Drawing 5] It is drawing having shown how to roll round the flexible substrate after carrying out solder ball 
loading. 

[Drawing 6] It is the perspective view having shown some spacer tapes. 

[Drawing 7] It is the sectional view having shown the condition of having rolled round the flexible substrate after 
carrying out solder ball loading to the substrate take up reel with the spacer tape. 

[Drawing 8] It is the sectional view having shown the condition of having rolled round a flexible substrate and a 
spacer tape to the substrate take up reel. [ finishing / bump formation ] 
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'[ frawinK 9l It is drawing having shown how to heat the flexible substrate carrying a solder ball and form a bump 
[. Drawing 1 0 1 It is drawing having shown the example of a flexible substrate. 
[Drawing 11] It is drawing having shown another example of a flexible substrate 

[Drawing 121 It is drawing having shown the example of the semiconductor package using a flexible substrate 
[Description of Notations] 

1 - solder ball and 2 - flux. 3 - flexibility substrate, 4 - pad, and 5 - a loading head, 6 ~~ substrate take up 
reel, 7 - spacer tape, and 8 - a spacer tape reel, 9 - projections, 10 - heating furnace, and 1 1 - a, 
semiconductor chip, 12 semiconductor chip connection, 13 - perforation, and 14 - a solder ball mounter 15 
bump, 1 6 - semiconductor package, and 1 7 - the back up plate, 1 8 - closure resin, and 1 9 - lead. 

[Translation done.] 
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